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2. Control of transport mechanism
3. Visualization of current flow
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Plasma synthesis of ZnO NCs
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Contact radius controls carrier mobility
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Local values from fit: 
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Local mobility and 
carrier concentration 
from IR absorption

















































Longitudinal mobility and 
carrier concentration from 
Hall Effect measurements
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Intermediate conclusions
• Coating of ZnO nanocrystals with Al2O3 by atomic 
layer deposition results in a reduction that 
increases the carrier concentration.  
• The electron transport mechanism can be 
controlled by coating the ZnO nanocrystals with a 
small amount of ZnO by atomic layer deposition.  
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Equilibration
Calculated resistor network (T=38 K)
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Simulated CAFM current maps
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Current overlay at T=296K
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Conclusions from visualization
• The model of Skinner, Chen and Shklovskii is an 
excellent starting point for understanding charge 
transport in large numbers of nanocrystals that 
display an ES-VRH mechanism.  
• We have observed SUBNETWORKS of uniformly 
higher resistance that appear to be connected to 
the conduction backbone by a tenuous high 
resistance link.
• The network displays dynamics that result in large 
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ZnO volume fraction, (ZnO)
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